<110> Jackson, Stephen P 
Critchlow, Susan E 



<120> Assays, agents, therapy and diagnosis relating to 
modulation of cellular DNA repair activity 

<130> MEWE-005 

<140> US 09/341,505 
<141> 1999-07-12 

<150> PCT/GB98/00095 
<151> 1998-01-13 

<150> GB 9700574.8 
<151> 1997-01-13 

<150> GB 9713131.2 
<151> 1997-06-20 

<160> 18 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 944 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 1 

Met lie Ser Ala Leu Asp Ser lie Pro Glu Pro Gin Asn Phe Ala Pro 
15 10 15 

Ser Pro Asp Phe Lys Trp Leu Cys Glu Glu Leu Phe Val Lys He His 
20 25 30 

Glu Val Gin He Asn Gly Thr Ala Gly Thr Gly Lys Ser Arg Ser Phe 
35 40 45 

Lys Tyr Tyr Glu He He Ser Asn Phe Val Glu Met Trp Arg Lys Thr 
50 55 60 

Val Gly Asn Asn He Tyr Pro Ala Leu Val Leu Ala Leu Pro Tyr Arg 
65 70 75 80 

Asp Arg Arg He Tyr Asn He Lys Asp Tyr Val Leu He Arg Thr He 
85 90 95 

Cys Ser Tyr Leu Lys Leu Pro Lys Asn Ser Ala Thr Glu Gin Arg Leu 
100 105 110 



Lys Asp Trp Lys Gin Arg Val Gly Lys Gly Gly Asn Leu Ser Ser Leu 
115 120 125 



Leu Val Glu Glu lie Ala Lys Arg Arg Ala Glu Pro Ser Ser Lys Ala 
130 135 140 



lie Thr lie Asp Asn Val Asn His Tyr Leu Asp Ser Leu Ser Gly Asp 
145 150 155 160 

Arg Phe Ala Ser Gly Arg Gly Phe Lys Ser Leu Val Lys Ser Lys Pro 
165 170 175 

Phe Leu His Cys Val Glu Asn Met Ser Phe Val Glu Leu Lys Tyr Phe 
180 185 190 

Phe Asp lie Val Leu Lys Asn Arg Val lie Gly Gly Gin Glu His Lys 
195 200 205 

Leu Leu Asn Cys Trp His Pro Asp Ala Gin Asp Tyr Leu Ser Val lie 
210 215 220 

Ser Asp Leu Lys Val Val Thr Ser Lys Leu Tyr Asp Pro Lys Val Arg 
225 230 235 240 

Leu Lys Asp Asp Asp Leu Ser lie Lys Val Gly Phe Ala Phe Ala Pro 
245 250 255 

Gin Leu Ala Lys Lys Val Asn Leu Ser Tyr Glu Lys lie Cys Arg Thr 
260 265 270 

Leu His Asp Asp Phe Leu Val Glu Glu Lys Met Asp Gly Glu Arg lie 
275 280 285 

Gin Val His Tyr Met Asn Tyr Gly Glu Ser lie Lys Phe Phe Ser Arg 
290 295 300 

Arg Gly lie Asp Tyr Thr Tyr Leu Tyr Gly Ala Ser Leu Ser Ser Gly 
305 310 315 320 

Thr lie Ser Gin His Leu Arg Phe Thr Asp Ser Val Lys Glu Cys Val 
325 330 335 

Leu Asp Gly Glu Met Val Thr Phe Asp Ala Lys Arg Arg Val lie Leu 
340 345 350 

Pro Phe Gly Leu Val Lys Gly Ser Ala Lys Glu Ala Leu Ser Phe Asn 
355 360 365 

Ser lie Asn Asn Val Asp Phe His Pro Leu Tyr Met Val Phe Asp Leu 
370 375 380 

Leu Tyr Leu Asn Gly Thr Ser Leu Thr Pro Leu Pro Leu His Gin Arg 
385 390 395 400 

Lys Gin Tyr Leu Asn Ser lie Leu Ser Pro Leu Lys Asn lie Val Glu 
405 410 415 



lie Val Arg Ser Ser Arg Cys Tyr Gly Val Glu Ser lie Lys Lys Ser 
420 425 430 
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Leu Glu Val Ala lie Ser Leu Gly Ser Glu Gly Val Val Leu Lys Tyr 
435 440 445 

Tyr Asn Ser Ser Tyr Asn Val Ala Ser Arg Asn Asn Asn Trp lie Lys 
450 455 460 

Val Lys Pro Glu Tyr Leu Glu Glu Phe Gly Glu Asn Leu Asp Leu lie 
465 470 475 480 

Val lie Gly Arg Asp Ser Gly Lys Lys Asp Ser Phe Met Leu Gly Leu 
485 490 495 

Leu Val Leu Asp Glu Glu Glu Tyr Lys Lys His Gin Gly Asp Ser Ser 
500 505 510 

Glu lie Val Asp His Ser Ser Gin Glu Lys His lie Gin Asn Ser Arg 
515 520 525 

Arg Arg Val Lys Lys lie Leu Ser Phe Cys Ser lie Ala Asn Gly lie 
530 535 540 

Ser Gin Glu Glu Phe Lys Glu lie Asp Arg Lys Thr Arg Gly His Trp 
545 550 555 560 

Lys Arg Thr Ser Glu Val Ala Pro Pro Ala Ser lie Leu Glu Phe Gly 
565 570 575 

Ser Lys lie Pro Ala Glu Trp lie Asp Pro Ser Glu Ser lie Val Leu 
580 585 590 

Glu lie Lys Ser Arg Ser Leu Asp Asn Thr Glu Thr Asn Met Gin Lys 
595 600 605 

Tyr Ala Thr Asn Cys Thr Leu Tyr Gly Gly Tyr Cys Lys Arg lie Arg 
610 615 620 

Tyr Asp Lys Glu Trp Thr Asp Cys Tyr Thr Leu Asn Asp Leu Tyr Glu 
625 630 635 640 

Ser Arg Thr Val Lys Ser Asn Pro Ser Tyr Gin Ala Glu Arg Ser Gin 
645 650 655 

Leu Gly Leu lie Arg Lys Lys Arg Lys Arg Val Leu lie Ser Asp Ser 
660 665 670 

Phe His Gin Asn Arg Lys Gin Leu Pro lie Ser Asn lie Phe Ala Gly 
675 680 685 

Leu Leu Phe Tyr Val Leu Ser Asp Tyr Val Thr Glu Asp Thr Gly lie 
690 695 700 

Arg lie Thr Arg Ala Glu Leu Glu Lys Thr lie Val Glu His Gly Gly 
705 710 715 720 

Lys Leu lie Tyr Asn Val lie Leu Lys Arg His Ser lie Gly Asp Val 
725 730 735 
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Arg Leu lie Ser Cys Lys Thr Thr Thr Glu Cys Lys Ala Leu lie Asp 
740 745 750 

Arg Gly Tyr Asp lie Leu His Pro Asn Trp Val Leu Asp Cys lie Ala 
755 760 765 

Tyr Lys Arg Leu lie Leu lie Glu Pro Asn Tyr Cys Phe Asn Val Ser 
770 775 780 

Gin Lys Met Arg Ala Val Ala Glu Lys Arg Val Asp Cys Leu Gly Asp 
785 790 795 800 

Ser Phe Glu Asn Asp lie Ser Glu Thr Lys Leu Ser Ser Leu Tyr Lys 
805 810 815 

Ser Gin Leu Ser Leu Pro Pro Met Gly Glu Leu Glu lie Asp Ser Glu 
820 825 830 

Val Arg Arg Phe Pro Leu Phe Leu Phe Ser Asn Arg lie Ala Tyr Val 
835 840 845 

Pro Arg Arg Lys lie Ser Thr Glu Asp Asp He He Glu Met Lys lie 
850 855 860 

Lys Leu Phe Gly Gly Lys He Thr Asp Gin Gin Ser Leu Cys Asn Leu 
865 870 875 880 

He He He Pro Tyr Thr Asp Pro He Leu Arg Lys Asp Cys Met Asn 
885 890 895 

Glu Val His Glu Lys He Lys Glu Gin He Lys Ala Ser Asp Thr He 
900 905 910 

Pro Lys He Ala Arg Val Val Ala Pro Glu Trp Val Asp His Ser He 
915 920 925 

Asn Glu Asn Cys Gin Val Pro Glu Glu Asp Phe Pro Val Val Asn Tyr 
930 935 940 



<210> 2 
<211> 844 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Arg Leu He Leu Pro Gin Leu Glu Arg Glu Arg Met Ala Tyr Gly 
15 10 15 

He Lys Glu Thr Met Leu Ala Lys Leu Tyr He Glu Leu Leu Asn Leu 
20 25 30 



Pro Arg Asp Gly Lys Asp Ala Leu Lys Leu Leu Asn Tyr Arg Thr Pro 
35 40 45 
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Thr Gly Thr His Gly Asp Ala Gly Asp Phe Ala Met He Ala Tyr Phe 
50 55 60 

Val Leu Lys Pro Arg Cys Leu Gin Lys Gly Ser Leu Thr He Gin Gin 
65 70 75 80 

Val Asn Asp Leu Leu Asp Ser He Ala Ser Asn Asn Ser Ala Lys Arg 
85 90 95 

Lys Asp Leu lie Lys Lys Ser Leu Leu Gin Leu lie Thr Gin Ser Ser 
100 105 110 

Ala Leu Glu Gin Lys Trp Leu He Arg Met He He Lys Asp Leu Lys 
115 120 125 

Leu Gly Val Ser Gin Gin Thr He Phe Ser Val Phe His Asn Asp Ala 
130 135 140 

Ala Glu Leu His Asn Val Thr Thr Asp Leu Glu Lys Val Cys Arg Gin 

i *r i cn IRS 160 

- — - w — - 

Leu His Asp Pro Ser Val Gly Leu Ser Asp He Ser He Thr Leu Phe 
165 170 175 

Ser Ala Ser Lys Pro Met Leu Ala Ala He Ala Asp He Glu His He 
180 185 190 

Glu Lys Asp Met Lys His Gin Ser Phe Tyr He Glu Thr Lys Leu Asp 
195 200 205 

Gly Glu Arg Met Gin Met His Lys Asp Gly Asp Val Tyr Lys Tyr Phe 
210 215 220 

Ser Arg Asn Gly Tyr Asn Tyr Thr Asp Gin Phe Gly Ala Ser Pro Thr 
225 230 235 240 

Glu Gly Ser Leu Thr Pro Phe He His Asn Ala Phe Lys Ala Asp He 
245 250 255 

Gin He Cys He Leu Asp Gly Glu Met Met Ala Tyr Asn Pro Asn Thr 
260 265 270 

Gin Thr Phe Met Gin Lys Gly Thr Lys Phe Asp He Lys Arg Met Val 
275 280 285 

Glu Asp Ser Asp Leu Gin Thr Cys Tyr Cys Val Phe Asp Val Leu Met 
290 295 300 

Val Asn Asn Lys Lys Leu Gly His Glu Thr Leu Arg Lys Arg Tyr Glu 
305 310 315 320 

He Leu Ser Ser He Phe Thr Pro He Pro Gly Arg He Glu He Val 
325 330 335 



Gin Lys Thr Gin Ala His Thr Lys Asn Glu Val He Asp Ala Leu Asn 
340 345 350 
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Glu Ala lie Asp Lys Arg Glu Glu Gly lie Met Val Lys Gin Pro Leu 
355 360 365 

Ser lie Tyr Lys Pro Asp Lys Arg Gly Glu Gly Trp Leu Lys lie Lys 
370 375 380 

Pro Glu Tyr Val Ser Gly Leu Met Asp Glu Leu Asp lie Leu lie Val 
385 390 395 400 

Gly Gly Tyr Trp Gly Lys Gly Ser Arg Gly Gly Met Met Ser His Phe 
405 410 415 

Leu Cys Ala Val Ala Glu Lys Pro Pro Pro Gly Glu Lys Pro Ser Val 
420 425 430 

Phe His Thr Leu Ser Arg Val Gly Ser Gly Cys Thr Met Lys Glu Leu 
435 440 445 

Tyr Asp Leu Gly Leu Lys Leu Ala Lys Tyr Trp Lys Pro Phe His Arg 
450 455 460 

Lys Ala Pro Pro Ser Ser lie Leu Cys Gly Thr Glu Lys Pro Glu Val 
465 470 475 480 

Tyr lie Glu Pro Cys Asn Ser Val lie Val Gin lie Lys Ala Ala Glu 
485 490 495 

lie Val Pro Ser Asp Met Tyr Lys Thr Gly Cys Thr Leu Arg Phe Pro 
500 505 510 

Arg lie Glu Lys lie Arg Asp Asp Lys Glu Trp His Glu Cys Met Thr 
515 520 525 

Leu Asp Asp Leu Glu Gin Leu Arg Gly Lys Ala Ser Gly Lys Leu Ala 
530 535 540 

Ser Lys His Leu Tyr lie Gly Gly Asp Asp Glu Pro Gin Glu Lys Lys 
545 550 555 560 

Arg Lys Ala Ala Pro Lys Met Lys Lys Val lie Gly lie lie Glu His 
565 570 575 

Leu Lys Ala Pro Asn Leu Thr Asn Val Asn Lys lie Ser Asn lie Phe 
580 585 590 

Glu Asp Val Glu Phe Cys Val Met Ser Gly Thr Asp Ser Gin Pro Lys 
595 600 60S 

Pro Asp Leu Glu Asn Arg lie Ala Glu Phe Gly Gly Tyr lie Val Gin 
610 615 620 

Asn Pro Gly Pro Asp Thr Tyr Cys Val lie Ala Gly Ser Glu Asn lie 
625 630 635 640 



Arg Val Lys Asn lie lie Leu Ser Asn Lys His Asp Val Val Lys Pro 
645 650 655 
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Ala Trp Leu Leu Glu Cys Phe Lys Thr Lys Ser Phe Val Pro Trp Gin 
660 665 670 

Pro Arg Phe Met lie His Met Cys Pro Ser Thr Lys Glu His Phe Ala 
675 680 685 

Arg Glu Tyr Asp Cys Tyr Gly Asp Ser Tyr Phe lie Asp Thr Asp Leu 
690 695 700 

Asn Gin Leu Lys Glu Val Phe Ser Gly lie Lys Asn Ser Asn Glu Gin 
705 710 715 720 

Thr Pro Glu Glu Met Ala Ser Leu lie Ala Asp Leu Glu Tyr Arg Tyr 
725 730 735 

Ser Trp Asp Cys Ser Pro Leu Ser Met Phe Arg Arg His Thr Val Tyr 
740 745 750 

Leu Asp Ser Tyr Ala Val lie Asn Asp Leu Ser Thr Lys Asn Glu Gly 
755 760 765 

Thr Arg Leu Ala lie Lys Ala Leu Glu Leu Arg Phe His Gly Ala Lys 
770 775 780 

Val Val Ser Cys Leu Ala Glu Gly Val Ser His Val lie lie Gly Glu 
785 790 795 800 

Asp His Ser Arg Val Ala Asp Phe Lys Ala Phe Arg Arg Thr Phe Lys 
805 810 815 

Arg Lys Phe Lys lie Leu Lys Glu Ser Trp Val Thr Asp Ser lie Asp 
820 825 830 

Lys Cys Glu Leu Gin Glu Glu Asn Gin Tyr Leu lie 
835 840 



<210> 3 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 3 

tcagtagttg actacgggaa agtct 2 5 



<210> 4 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
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<400> 4 

atgatatcag cactagattc tatac 

<210> 5 
<211> 3323 
<212> DNA 

<213> Saccharomyces cerevisiae 
<400> 5 

attttttcct taagttaatt gactggccaa 
cttattgata aacgttacgg aagtatttaa 
ttcaaaaaat taagcctccg caaaacgcac 
tcaggcactt gacagttttc attaatagaa 
gctattttcg gtatagtatc agaagccttt 
ttcatgcagt ctttcctcaa aataggatca 
gactgttgat ctgttatttt tccaccaaac 
tctgtgctaa ttttgcgacg tggtacgtat 
aaccgccgaa cctcagaatc tatctcgagt 
ttatacaatg atgacagttt ggtttccgaa 
tctacccttt tttcagcgac ggctctcatt 
tcgatcagga tgagcctctt atatgctata 
tcatatcctc gatctattaa agccttgcat 
acgtccccaa ttgaatgacg ttttaaaatt 
acaatagttt tttcaagttc tgcccgtgta 
tcagagagaa cataaaaaag taatccggca 
ttttggtgaa agctgtctga aataagtact 
tgtgaccttt ccgcttgata gctggggtta 
ttaagtgtgt aacaatctgt ccattcttta 
tacaaagtac aattggtagc gtacttctgc 
gattttattt ctagaacaat tgattcactg 
ccaaattcta aaattgaagc agggggagca 
gttttgcggt cgatttcttt gaattcttct 
gaaagtattt ttttcaccct tcttcttgaa 
tctacaattt cagaggagtc tccttggtgc 
aaccctagca taaaagaatc ttttttccca 
ttctctccaa attcctccaa atattcaggt 
gcgacattat aacttgaatt ataatatttc 
gcaacttcta aagacttttt gattgactcc 
tctacaatat ttttcaaggg acttaaaatg 
ggtaatggtg tcaacgaagt cccattcagg 
tgaaagtcaa cattatttat actattaaaa 
agaccgaatg gaagaatcac ccgtcttttt 
acacattctt taacactatc tgtaaacctc 
ctcgctccgt acaaataggt atagtcgatg 
ccataattca tataatgaac ttgaattcgt 
tcatcatgta gtgtacggca tattttctca 
ggggcgaatg caaagccaac ttttatactc 
tcataaagtt ttgaagttac cacctttaaa 
tcaggatgcc agcagtttag caatttgtgc 
acgatatcaa agaagtattt taattcgacg 
ggtttggact tgacaagact cttaaatcct 
ctatccagat agtgattgac gttatcaatt 
cttttagcaa tttcttccac aagaagagaa 
ttccaatctt ttaaccgctg ctctgttgca 
atagttctta ttaatacata atccttaata 
gcaagaacca gtgcaggata tatattattt 
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tcttttgaat ataattgcgc atcttccact 60 
tgtacatatg taggatagta ttaaataaac 120 
catcagtagt tgactacggg gaagtcttct 180 
tgatccaccc attcaggggc aacgaccctg 240 
atttgttctt ttattttttc gtgtacctca 300 
gtatatggta taattattaa gttacaaagt 360 
aacttaattt tcatttctat aatgtcatct 420 
gcaatcctgt tggagaataa aaataatgga 480 
tcccccatcg gtggtagact tagttgtgat 540 
atgtcatttt caaaactatc acccaaacaa 600 
ttttgagaga cgttaaagca ataattgggc 660 
caatcgagta cccaatttgg gtgcaatata 720 
tccgtggtag ttttacagct gattaaccga 780 
acattatata tcagtttacc accatgttcc 840 
atccgtattc cagtgtcctc cgtgacatag 900 
aagatgtttg aaattggcag ttgtttcctg 960 
ctctttctct ttttccgtat caatccaagc 1020 
gatttaaccg tcctactttc gtataagtcg 1080 
tcgtaccgta ttcttttaca atagccaccg 1140 
atattcgttt ctgtgttatc caaagaccgt 1200 
gggtcaatcc attcggcagg tatttttgag 1260 
acttcggagg ttcttttcca atgtcctctc 1320 
tgagatatac cgtttgcgat agaacagaat 1380 
ttttgtatgt gtttttcttg gcttgagtgg 1440 
tttttatact cttcttcatc tagcacaagt 1500 
gaatctctgc ctattactat taagtctaaa 1560 
tttaccttga tccagttgtt gtttcgactg 1620 
aaaacaactc cttctgaacc cagtgagatt 1680 
acaccataac atctagaaga tcgtactatt 1740 
ctgttcagat attgcttcct ttgatgaagg 1800 
tataacagat caaacaccat atataagggg 1860 
gatagcgctt cctttgcact tcctttaaca 1920 
gcatcaaacg tcaccatttc tccatctaaa 1980 
aaatgttgag atatagttcc tgatgataag 2040 
ccccgtctac taaaaaattt tatggattca 2100 
tctccatcca ttttttcttc taccaaaaaa 2160 
taagaaagat tcactttttt ggctaattgg 2220 
aaatcatcat cctttagacg aacttttgga 2280 
tcagatatca cgctaagata atcctgagca 2340 
tcttgacctc ctattactct atttttaagc 2400 
aaactcatat tctccacaca gtgcaggaaa 2460 
cgtccggaag cgaacctgtc tccactcaaa 2520 
gtaatcgctt ttgagctagg ttcagccctt 2580 
gaaagattcc cacctttacc gacacgctgt 2640 
gaattttttg gcaacttcaa gtaagagcat 2700 
ttatagattc gtctatcgcg gtagggaaga 2 760 
cccacggttt ttctccacat ttcgacgaaa 2820 
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ttcgatatta 
atttgaactt 
ggcgcaaagt 
gttactattt 
atgtttaaag 
taaaaagaga 
cttaactcta 
cggcgaatct 
ctgatttcag 



tttcatagta 
catgtatctt 
tttggggctc 
ccttcagttc 
gattttttca 
aaaataacaa 
gtactgcaca 
tacgatttat 
cctatttaat 



cttgaaagac 
cacaaatagc 
gggtatagaa 
tagattttta 
tagttagatt 
aaaaaaggaa 
aacaacgtaa 
atcacaatgt 
cac 



cttgatttgc 
tcttcacaaa 
tctagtgctg 
ttttagtatt 
tgtttaaaga 
aaaagaagaa 
gtgatgaaac 
tacatgtaca 



cagtgccggc 
gccatttgaa 
atatcatacc 
tattttccac 
tttaatatgg 
aataagggat 
cgatattatt 
acgtacgtag 



cgttccatta 
atctggacta 
taaataatcc 
atattaacat 
tgacaaaagg 
cgaaaacgat 
gatctatact 
ttactaaaca 



2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3323 



<210> 6 
<211> 3323 
<212> DNA 

<213> Saccharomyces cerevisiae 



<400> 6 

gtgattaaat 

gatataaatc 

gtttgtgcag 

tttttgttat 

ctatgaaaaa 

ctagaactga 

cccgagcccc 

gtgaagatac 

aagtactatg 

atatatcctg 

gattatgtat 

gagcagcggt 

cttgtggaag 

aacgtcaatc 

aagagtcttg 

ttaaaatact 

ttgctaaact 

gtggtaactt 

aaagttggct 

atatgccgta 

caagttcatt 

tatacctatt 

acagatagtg 

cgggtgattc 

agtataaata 

gggacttcgt 

agtcccttga 

atcaaaaagt 

tataattcaa 

tatttggagg 

aaagattctt 

ggagactcct 

agaagggtga 

ttcaaagaaa 

cctgcttcaa 

tcaattgttc 

tacgctacca 

tggacagatt 

agctatcaag 

atttcagaca 



aggctgaaat 
gtaagattcg 
tactagagtt 
ttttctcttt 
atcctttaaa 
aggaaatagt 
aaaactttgc 
atgaagttca 
aaataatatc 
cactggttct 
taataagaac 
taaaagattg 
aaattgctaa 
actatctgga 
tcaagtccaa 
tctttgatat 
gctggcatcc 
caaaacttta 
ttgcattcgc 
cactacatga 
atatgaatta 
tgtacggagc 
ttaaagaatg 
ttccattcgg 
atgttgactt 
tgacaccatt 
aaaatattgt 
ctttagaagt 
gttataatgt 
aatttggaga 
ttatgctagg 
ctgaaattgt 
aaaaaatact 
tcgaccgcaa 
ttttagaatt 
tagaaataaa 
attgtacttt 
gttacacact 
cggaaaggtc 
gctttcacca 



cagtgtttag 
ccgagtatag 
aagatcgttt 
ttaccttttg 
catatgttaa 
aacggattat 
gcctagtcca 
aattaatgga 
gaatttcgtc 
tgctcttccc 
tatatgctct 
gaaacagcgt 
aagaagggct 
tagtttgagt 
acctttcctg 
cgtgcttaaa 
tgatgctcag 
tgatccaaaa 
cccccaatta 
tgattttttg 
tggtgaatcc 
gagcttatca 
tgttttagat 
tcttgttaaa 
tcacccctta 
accccttcat 
agaaatagta 
tgcaatctca 
cgccagtcga 
gaatttagac 
gttacttgtg 
agaccactca 
ttcattctgt 
aacgagagga 
tggctcaaaa 
atcacggtct 
gtacggtggc 
taacgactta 
acagcttgga 
aaacaggaaa 



taactacgta 
atcaataata 
tcgatccctt 
tcaccatatt 
tatgtggaaa 
ttaggtatga 
gatttcaaat 
acggccggca 
gaaatgtgga 
taccgcgata 
tacttgaagt 
gtcggtaaag 
gaacctagct 
ggagacaggt 
cactgtgtgg 
aatagagtaa 
gattatctta 
gttcgtctaa 
gccaaaaaag 
gtagaagaaa 
ataaaatttt 
tcaggaacta 
ggagaaatgg 
ggaagtgcaa 
tatatggtgt 
caaaggaagc 
cgatcttcta 
ctgggttcag 
aacaacaact 
ttaatagtaa 
ctagatgaag 
agccaagaaa 
tctatcgcaa 
cattggaaaa 
atacctgccg 
ttggataaca 
tattgtaaaa 
tacgaaagta 
ttgatacgga 
caactgccaa 



cgttgtacat 
tcggtttcat 
attttcttct 
aaatctttaa 
ataaatacta 
tatcagcact 
ggctttgtga 
ctggcaaatc 
gaaaaaccgt 
gacgaatcta 
tgccaaaaaa 
gtgggaatct 
caaaagcgat 
tcgcttccgg 
agaatatgag 
taggaggtca 
gcgtgatatc 
aggatgatga 
tgaatctttc 
aaatggatgg 
ttagtagacg 
tatctcaaca 
tgacgtttga 
aggaagcgct 
ttgatctgtt 
aatatctgaa 
gatgttatgg 
aaggagttgt 
ggatcaaggt 
taggcagaga 
aagagtataa 
aacacataca 
acggtatatc 
gaacctccga 
aatggattga 
cagaaacgaa 
gaatacggta 
ggacggttaa 
aaaagagaaa 
tttcaaacat 



gtaacattgt 
cacttacgtt 
tttttccttt 
acaaatctaa 
aaataaaaat 
agattctata 
agagctattt 
aaggtctttc 
gggaaataat 
taatattaag 
ttctgcaaca 
ttcttctctt 
tacaattgat 
acgaggattt 
tttcgtcgaa 
agagcacaaa 
tgatttaaag 
tttgagtata 
ttatgagaaa 
agaacgaatt 
gggcatcgac 
tttgaggttt 
tgcaaaaaga 
atcttttaat 
atacctgaat 
cagcatttta 
tgtggagtca 
tttgaaatat 
aaaacctgaa 
ttctgggaaa 
aaagcaccaa 
aaattcaaga 
tcaagaagaa 
agttgctccc 
ccccagtgaa 
tatgcagaag 
cgataaagaa 
atctaacccc 
gagagtactt 
ctttgccgga 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 
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ttactttttt 
gcagaacttg 
aaacgtcatt 
gctttaatag 
tataagaggc 
gccgtcgctg 
accaaactgt 
atagattctg 
ccacgtcgca 
ggaaaaataa 
attttgagga 
tctgatacta 
aatgaaaact 
ttgcggaggc 
cttccgtaac 
gtcaattaac 



atgttctctc 
aaaaaactat 
caattgggga 
atcgaggata 
tcatcctgat 
aaaaaagggt 
catcattgta 
aggttcggcg 
aaattagcac 
cagatcaaca 
aagactgcat 
taccgaaaat 
gtcaagtgcc 
ttaatttttt 
gtttatcaat 
ttaaggaaaa 



tgactatgtc 
tgtggaacat 
cgttcggtta 
tgatatattg 
cgagcccaat 
agattgtttg 
taaatcacaa 
gtttccatta 
agaagatgac 
gtcactttgt 
gaatgaggta 
agccagggtc 
tgaagaagac 
gaagtttatt 
aagagtggaa 
aat 



acggaggaca 
ggtggtaaac 
atcagctgta 
cacccaaatt 
tattgcttta 
ggtgatagtt 
ctaagtctac 
tttttattct 
attatagaaa 
aacttaataa 
cacgaaaaaa 
gttgcccctg 
ttccccgtag 
taatactatc 
gatgcgcaat 



ctggaatacg 
tgatatataa 
aaactaccac 
gggtactcga 
acgtctctca 
ttgaaaatga 
caccgatggg 
ccaacaggat 
tgaaaattaa 
ttataccata 
taaaagaaca 
aatgggtgga 
tcaactactg 
ctacatatgt 
tatattcaaa 



gattacacgg 
tgtaatttta 
ggaatgcaag 
ttgtatagca 
aaaaatgaga 
catttcggaa 
ggaactcgag 
tgcatacgta 
gttgtttggt 
tactgatcct 
aataaaggct 
tcattctatt 
atggtgcgtt 
acattaaata 
agattggcca 



2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3323 



<210> 7 
<211> 5 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 7 

Ala Glu lie Ser Val 
1 5 



<210> 8 
<211> 6 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 8 

Leu Arg Thr Leu Tyr Met 
1 5 



<210> 9 
<211> 11 
<212> PRT 

<213> Saccharomyces cerevisiae 



<400> 9 

His Cys Asp He Asn Arg Lys He Arg Arg Val 
15 10 



11 



<210> 10 
<211> 43 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 10 

He Asn Asn He Gly Phe He Thr Tyr Val Val Cys Ala Val Leu Glu 
15 10 15 

Leu Arg Ser Phe Ser lie Pro Tyr Phe Leu Leu Phe Ser Phe Phe Leu 
20 25 30 

Leu Phe Phe Ser Phe Tyr Leu Leu Ser Pro Tyr 
35 40 



<210> 11 
<211> 5 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 11 

He Phe Lys Gin He 
1 5 



<210> 12 
<211> 7 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 12 

Lys Asn Pro Leu Asn He Cys 
1 5 



<210> 13 
<211> 6 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 13 

Tyr Val Glu Asn Lys Tyr 
1 5 



<210> 14 
<211> 959 
<212> PRT 

<213> Saccharomyces cerevisiae 



<400> 14 

Asn Lys Asn Leu Glu Leu Lys Glu He Val Thr Asp Tyr Leu Gly Met 
15 10 15 



12 



lie Ser Ala Leu Asp Ser lie Pro Glu Pro Gin Asn Phe Ala Pro Ser 
20 25 30 

Pro Asp Phe Lys Trp Leu Cys Glu Glu Leu Phe Val Lys lie His Glu 
35 40 45 

Val Gin He Asn Gly Thr Ala Gly Thr Gly Lys Ser Arg Ser Phe Lys 
50 55 60 

Tyr Tyr Glu He He Ser Asn Phe Val Glu Met Trp Arg Lys Thr Val 
65 70 75 80 

Gly Asn Asn He Tyr Pro Ala Leu Val Leu Ala Leu Pro Tyr Arg Asp 
85 90 95 

Arg Arg He Tyr Asn He Lys Asp Tyr Val Leu He Arg Thr He Cys 
100 105 110 

Ser Tyr Leu Lys Leu Pro Lys Asn Ser Ala Thr Glu Gin Arg Leu Lys 
115 120 125 

Asp Trp Lys Gin Arg Val Gly Lys Gly Gly Asn Leu Ser Ser Leu Leu 
130 135 140 

Val Glu Glu He Ala Lys Arg Arg Ala Glu Pro Ser Ser Lys Ala He 
145 150 155 160 

Thr He Asp Asn Val Asn His Tyr Leu Asp Ser Leu Ser Gly Asp Arg 
165 170 175 

Phe Ala Ser Gly Arg Gly Phe Lys Ser Leu Val Lys Ser Lys Pro Phe 
180 185 190 

Leu His Cys Val Glu Asn Met Ser Phe Val Glu Leu Lys Tyr Phe Phe 
195 200 205 

Asp He Val Leu Lys Asn Arg Val He Gly Gly Gin Glu His Lys Leu 
210 215 220 

Leu Asn Cys Trp His Pro Asp Ala Gin Asp Tyr Leu Ser Val He Ser 
225 230 235 240 

Asp Leu Lys Val Val Thr Ser Lys Leu Tyr Asp Pro Lys Val Arg Leu 
245 250 255 

Lys Asp Asp Asp Leu Ser He Lys Val Gly Phe Ala Phe Ala Pro Gin 
260 265 270 

Leu Ala Lys Lys Val Asn Leu Ser Tyr Glu Lys He Cys Arg Thr Leu 
275 280 285 

His Asp Asp Phe Leu Val Glu Glu Lys Met Asp Gly Glu Arg He Gin 
290 295 300 

Val His Tyr Met Asn Tyr Gly Glu Ser He Lys Phe Phe Ser Arg Arg 
305 310 315 320 



13 



Gly lie Asp Tyr Thr Tyr Leu Tyr Gly Ala Ser Leu Ser Ser Gly Thr 
325 330 335 

lie Ser Gin His Leu Arg Phe Thr Asp Ser Val Lys Glu Cys Val Leu 
340 345 350 

Asp Gly Glu Met Val Thr Phe Asp Ala Lys Arg Arg Val lie Leu Pro 
355 360 365 

Phe Gly Leu Val Lys Gly Ser Ala Lys Glu Ala Leu Ser Phe Asn Ser 
370 375 380 

lie Asn Asn Val Asp Phe His Pro Leu Tyr Met Val Phe Asp Leu Leu 
385 390 395 400 

Tyr Leu Asn Gly Thr Ser Leu Thr Pro Leu Pro Leu His Gin Arg Lys 
405 410 415 

Gin Tyr Leu Asn Ser lie Leu Ser Pro Leu Lys Asn lie Val Glu lie 
420 425 430 

Val Arg Ser Ser Arg Cys Tyr Gly Val Glu Ser lie Lys Lys Ser Leu 
435 440 445 

Glu Val Ala lie Ser Leu Gly Ser Glu Gly Val Val Leu Lys Tyr Tyr 
450 455 460 

Asn Ser Ser Tyr Asn Val Ala Ser Arg Asn Asn Asn Trp lie Lys Val 
465 470 475 480 

Lys Pro Glu Tyr Leu Glu Glu Phe Gly Glu Asn Leu Asp Leu lie Val 
485 490 495 

He Gly Arg Asp Ser Gly Lys Lys Asp Ser Phe Met Leu Gly Leu Leu 
500 505 510 

Val Leu Asp Glu Glu Glu Tyr Lys Lys His Gin Gly Asp Ser Ser Glu 
515 520 525 

He Val Asp His Ser Ser Gin Glu Lys His He Gin Asn Ser Arg Arg 
530 535 540 

Arg Val Lys Lys lie Leu Ser Phe Cys Ser He Ala Asn Gly He Ser 
545 550 555 560 

Gin Glu Glu Phe Lys Glu He Asp Arg Lys Thr Arg Gly His Trp Lys 
565 570 575 

Arg Thr Ser Glu Val Ala Pro Pro Ala Ser He Leu Glu Phe Gly Ser 
580 585 590 

Lys He Pro Ala Glu Trp He Asp Pro Ser Glu Ser He Val Leu Glu 
595 600 60S 



He Lys Ser Arg Ser Leu Asp Asn Thr Glu Thr Asn Met Gin Lys Tyr 
610 615 620 



14 



Ala Thr Asn Cys Thr Leu Tyr Gly Gly Tyr Cys Lys Arg He Arg Tyr 
625 630 635 640 

Asp Lys Glu Trp Thr Asp Cys Tyr Thr Leu Asn Asp Leu Tyr Glu Ser 
645 650 655 

Arg Thr Val Lys Ser Asn Pro Ser Tyr Gin Ala Glu Arg Ser Gin Leu 
660 665 670 

Gly Leu He Arg Lys Lys Arg Lys Arg Val Leu He Ser Asp Ser Phe 
675 680 685 

His Gin Asn Arg Lys Gin Leu Pro lie Ser Asn He Phe Ala Gly Leu 
690 695 700 

Leu Phe Tyr Val Leu Ser Asp Tyr Val Thr Glu Asp Thr Gly He Arg 
705 710 715 720 

He Thr Arg Ala Glu Leu Glu Lys Thr He Val Glu His Gly Gly Lys 
725 730 735 

Leu He Tyr Asn Val He Leu Lys Arg His Ser He Gly Asp Val Arg 
740 745 750 

Leu He Ser Cys Lys Thr Thr Thr Glu Cys Lys Ala Leu He Asp Arg 
755 760 765 

Gly Tyr Asp He Leu His Pro Asn Trp Val Leu Asp Cys He Ala Tyr 
770 775 780 

Lys Arg Leu He Leu He Glu Pro Asn Tyr Cys Phe Asn Val Ser Gin 
785 790 795 800 

Lys Met Arg Ala Val Ala Glu Lys Arg Val Asp Cys Leu Gly Asp Ser 
805 810 815 

Phe Glu Asn Asp He Ser Glu Thr Lys Leu Ser Ser Leu Tyr Lys Ser 
820 825 830 

Gin Leu Ser Leu Pro Pro Met Gly Glu Leu Glu He Asp Ser Glu Val 
835 840 845 

Arg Arg Phe Pro Leu Phe Leu Phe Ser Asn Arg He Ala Tyr Val Pro 
850 855 860 

Arg Arg Lys He Ser Thr Glu Asp Asp He He Glu Met Lys He Lys 
865 870 875 880 

Leu Phe Gly Gly Lys He Thr Asp Gin Gin Ser Leu Cys Asn Leu He 
885 890 895 

He He Pro Tyr Thr Asp Pro He Leu Arg Lys Asp Cys Met Asn Glu 
900 90S 910 



Val His Glu Lys He Lys Glu Gin He Lys Ala Ser Asp Thr He Pro 
915 920 925 



15 



Lys lie Ala Arg Val Val Ala Pro Glu Trp Val Asp His Ser lie Asn 
930 935 940 

Glu Asn Cys Gin Val Pro Glu Glu Asp Phe Pro Val Val Asn Tyr 
945 950 955 



<210> 15 
<211> 13 
<212> PRT 

<2 13> Saccharomyces cerevisiae 
<400> 15 

Trp Cys Val Leu Arg Arg Leu Asn Phe Leu Lys Phe I le 
15 10 



<210> 16 
<211> 7 
<212> PRT 

<2 13> Saccharomyces cerevisiae 
<400> 16 

Tyr Tyr Pro Thr Tyr Val His 
1 5 



<210> 17 
<211> 19 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 17 

Arg Leu Ser lie Arg Val Glu Asp Ala Gin Leu Tyr Ser Lys Asp Trp 
15 10 15 



Pro Val Asn 



<210> 18 
<211> 4 
<212> PRT 

<213> Saccharomyces cerevisiae 



<400> 18 
Leu Lys Glu Lys 
1 



